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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique?  No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? No
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. 2.1-2.4, 2.17, 2.18, 3.4, 3.5, 3.7, 3.9
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Steps 2.1 – 2.6: Achieving proper fit of cork, laminate and paper to PVC tubes. If the materials overlap at the seam or edges they will not be uniform or hold up to handling.
E.  Will the filming need to take place in multiple locations? No



1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to demonstrate how to fabricate the Hand Active Sensation Test, or HASTe (pronounced Haste). (Intro)

This is accomplished by first gathering all of the necessary materials. (P1: Shot 2.1.1 – materials on the table.)

The second step is to construct the HASTe test objects (P2: Shot 2.3.1 – puts cement on pipe, then Shot 2.3.1 – wraps cork around pipe)

Next, assemble a visual screen, which is used during testing. (P3: Shot 3.2.1 – visual screen)

The final step is learning to administer the test using the standardized procedure provided. (P4: 3.8.1 – talent moving objects to participant)

Ultimately, using the HASTe enables measurement of haptic performance in individuals with and without nervous system pathology. (P5: Figure 4A – Highlight linear regression line)


[Video editor: The author has requested shots for the overview. Shots will be a more appropriate representation of this protocol]


B.  Interview: (Said by you on camera. Don’t forget to smile!)  

[For Video Shoot: The author has indicated that additional authors may be present during filming.  If so, “Optional author #” has been left with speaking points.  If only one author is available on the filming date, ignore these additional statements.]
1.1. Alexandra Borstad:  The main advantage of this technique over existing methods, like The Revised Nottingham Sensory Assessment, is that the simple design of the test objects and the 18-item match-to-sample paradigm reduce the possibility of getting results that are confounded with cognitive and language impairments or familiarity to the test object. 
1.2. Alexandra Borstad:  The implications of this technique extend toward therapy of mild and moderate somatosensory impairment because, unlike profound somatosensory loss, these impairments are frequently unrecognized by clinicians.  
1.3. Optional Author #2: This method can help answer key questions in the Neurologic Rehabilitation field, such as the extent to which somatosensory perception is impaired during object manipulation.   
1.4. Optional Author #3 Deborah Larsen-Nichols: Though this method can provide insight into poststroke hand performance, it can also be applied to other neurological conditions that result in somatosensory impairment, such as peripheral nerve injury, brain injury, and spinal cord injury.

(AUTHORS: If there is only one additional author, only one extra statement may be chosen. Two additional authors are needed if both 1.3 and 1.4 are to be narrated.)

Protocol (read by voice talent at JoVE):
2. Assembly of Hand Active Sensation Test (HASTe)
2.1. Begin, by cutting twenty-one 4-inch pieces of 1.5-inch diameter PVC pipe. Cut a roll of cork into twenty-one 4 by 7 inch strips.
2.1.1. MED: Shot of PVC pipe, scissors, and cork on the table. 
2.1.2. MED (over shoulder): Talent takes a long PVC pipe and cuts it into 4-inch segments.
2.1.3. MED: Talent takes the roll of cork, and then cuts it into a 4x7 inch strip.
2.2. Overlay each cork piece over a 4-inch PVC piece to ensure there is no overlap at the seam or ends of the pipe. Trim any excess cork so that it is flush to the edge of the pipe.
2.2.1. CU: Talent overlays a 4x7 piece of cork on one 4-inch PVC piece to ensure there is no overlap at the ends of the pipe.
2.2.2. MED (over shoulder): Talent trims any excess cork so that it is flushed to the edge of the pipe.
2.3. Then, coat each of the 21 pieces of pipe, one-by one, with all-purpose cement, and wrap each pipe with a piece of cork.
2.3.1. MED: Talent coats one piece of pipe with all-purpose cement.
2.3.2. CU: Talent wraps a 4x7 piece of cork around the 4-inch pipe piece.
2.4. Next, measure and cut six 4 by 7 inch pieces of self-adhesive laminate…. Wrap six of the twenty-one pieces of pipe with the self-adhesive laminate. Trim any excess. 
2.4.1. MED: Talent measures and cuts a 4x7 inch piece of self-adhesive laminate. Show 6 pieces lying on table.
2.4.2. MED: Show all 21 pieces of cork-wrapped pipes on a table. Talent pulls away 6 of them. 
2.4.3. CU: Talent wraps one pipe segment with the 4x7 piece of self-adhesive laminate, and trims off any excess from the edges.
2.5. Now, measure and cut six 4 by 7 inch pieces of brown paper.  From the 15 remaining cork-wrapped pipes, coat six with all-purpose cement and wrap each with a piece of brown paper.
2.5.1. MED (over shoulder): Talent measures and cuts a 4x7 piece of brown paper. Show 6 pieces lying on table.
2.5.2. MED: Talent shows the remaining 15 pipe pieces on the table, and pulls 6 to the side.
2.5.3. CU: Talent coats one piece of pipe with all-purpose cement, and wraps it in a 4x7 inch piece of brown paper.
2.6. Then, from the final 9 pieces of cork-wrapped pipe, coat three with all-purpose cement…, wrap one with sandpaper…, and wrap the other two with glossy cardstock. 
2.6.1. MED: Show 9 pieces of cork-wrapped pipe on the table. Talent pulls 3 to the side.
2.6.2. MED: Talent coats all three with all-purpose cement.
2.6.3. CU: Talent wraps one pipe with sandpaper.
2.6.4. CU: Talent wraps two pipes with glossy cardstock.
2.7. Next, measure out twenty-one pieces of clay, where eight pieces weigh 2.2 ounces, six pieces weigh 3.2 ounces, and seven pieces weigh 4.2 ounces. 
2.7.1. CU/MED: Show close up of one piece of clay, then (MED) talent shows eight pieces of clay on a table.
2.7.2. CU: Show a scale with clay on it, showing 2.2 oz as the weight.  
2.7.3. MED: Talent shows six pieces of 3.2 oz clay on a table. (TEXT: 3.2 oz)
2.7.4. MED: Talent shows seven pieces of 4.2 oz clay on a table. (TEXT: 4.2 oz)
2.8. Mold each piece of clay into a solid block so that it can fill the diameter of the pipe.
2.8.1. MED: Talent molds a piece of clay into a solid block, and holds it next to a pipe.
2.9. Take two pipes wrapped in cork, two wrapped in brown paper, two wrapped in self-adhesive laminate, one wrapped in glossy cardstock, and one wrapped in sandpaper.  Insert one 2.2 oz piece of clay into each of these pipes.
2.9.1. MED: Talent places on table: two pipes wrapped in cork, two in brown paper, two in laminate, one in cardstock, and one in sand paper. 
2.9.2. MED: Talent inserts a 2.2 oz piece of clay into a pipe.
2.10. Then, take two pipes wrapped in cork, two wrapped in brown paper, and two wrapped in self-adhesive laminate, and insert one 3.2 oz piece of clay into each pipe.
2.10.1. CU: Show two cork wrapped pipes in the palm of the talents’ hand, followed by two pipes wrapped in brown paper, then followed by two pipes wrapped in laminate. 
2.10.2. MED: Talent inserts 3.2 oz piece of clay into a pipe. 
2.11. Finally, take two pipes wrapped in cork, two wrapped in brown paper, two wrapped in self-adhesive laminate, and one wrapped in cardstock. Insert a 4.2 oz piece of clay in each pipe.
2.11.1. MED: Talent places on table: two pipes wrapped in cork, brown paper, laminate, and one in cardstock.
2.11.2.  MED: Talent inserts 4.2 oz piece of clay into a pipe.
2.12. Fill each pipe to capacity with 0.1 ounces of closed-cell packing foam.
2.12.1. MED: Show scale weighing packing foam at 0.1 oz
2.12.2. MED: Talent fills a pipe with closed cell packing foam.
2.13. Coat each end cap with all-purpose cement, and firmly insert one cap into both ends of each pipe.
2.13.1. MED (over shoulder): Talent coats each end cap with all-purpose cement, and inserts a cap into each side of a pipe. 
2.14. Set aside the two pipes wrapped in cardstock and one wrapped in sandpaper as ‘Example’ objects.
2.14.1. MED: Talent sets aside 2 pipes wrapped in cardstock and 1 pipe wrapped in sandpaper. (TEXT: Example Objects)
2.15. Designate the remaining 18 pipes into two groups…, either test or sample, where the sample group has the exact duplicate set of pipes in wrapping and weight as the test group. 
2.15.1. MED: Talent has 18 pipes on the table. Talent divides them into two groups (9 in each group) that are separated very clearly on the table. (TEXT1: Test Group; TEXT2: Sample Group) [Video editor: Draw a line down the middle between the two groups. Put the TEXT1 on the left bottom and TEXT2 on the right bottom of the screen.] I think for this shot instead of two groups of 9 we shot three groups of 6 in other words divided them by texture, rather than by test objects (9) and sample objects (9).  I see now that that may be confusing so rather than showing the 2 groups of 6 perhaps another shot of the 2 groups of 9 could be used here, we did shoot that later on. 
2.16. Pipes 1 through 3 in each group will be covered in brown paper and weigh 6, 7, and 8 oz respectively. Pipes 4 through 6 in each group will only be wrapped in cork and weigh 6, 7, and 8 oz respectively. Lastly, pipes 7 through 9 will be covered in self-adhesive laminate and weigh 6, 7, and 8 oz.
2.16.1. MED: Have the 9 pipes in each group organized into 3 rows of three.  Talent points to pipe 1 through 3 in each group.
2.16.2. MED: Talent points to pipes 4 through 6 in each group.
2.16.3. MED: Talent points to pipes 7 through 9 in each group. 
2.17. Label the tops of each pipe in the test group 1T through 9T, and label the tops of each identical pipe in the sample group 1 through 9.
2.17.1. MED: Talent labels two pipes from the test group ‘1T’ and ‘2T’.
2.17.2. MED: Talent labels two pipes from the sample group ‘1’ and ‘2’.
2.18. Finally, label the bottom of each pipe with its weight; either 6, 7, or 8 ounces. 
2.18.1. MED: Talent flips over one pipe and labels the weight. 

3. Administration of the HASTe
3.1. Escort the participant into the room, and instruct them to sit at the standard height table and chair. Adjust the table and chair such that the participant can rest and move their test arm comfortably on the table. 
3.1.1. WIDE: Talent brings participant into the room and has them sit at the table.
3.1.2. MED: Participant adjusts the chair so their arm can rest comfortably on the table. 
3.2. Place the participant’s test arm under the visual screen to prevent them from seeing the test arm, objects, or the examiner.
3.2.1. MED: Participant places their arm under the visual screen. 
3.3. Instruct the participant to grasp and lift the example objects to freely determine differences between weight and texture. 
3.3.1. MED: Participant picks up and observes all three example objects behind the visual screen. as above without the visual screen 
3.4. Then, administer two demonstration trials prior to scoring and provide feedback.  Instruct the participant to compare objects A and B to illustrate weight differences…, and to compare objects A and C to illustrate differences in texture.
3.4.1. MED: Participant sitting with arm through the visual screen.  
3.4.2. MED: Participant picks up object A and B, one at a time, then places them back on the table.
3.4.3. MED: Participant picks up object A and C, one at a time, then places them back on the table.
3.5. During the scored test, organize materials for all 18 trials in numerical order. Do not offer any feedback or assist the patient with manual exploration of the objects.
3.5.1. MED (over shoulder): Show box with 9 test objects and 9 sample objects in numerical order. 
3.5.2. MED: Show talent with box of objects behind the visual screen, and participant ready to begin.
3.6. Instruct the participant that they will first use one hand to manually explore the test object. Then, they must explore each of the three possible matches, which vary by either weight or texture, and find the match. They may touch each object as many times as needed.
3.6.1. MED: Talent explaining the instructions to the participant. (TEXT: 18 trials, Each trial = 5 min) Here it is important to note that for each trial all up to 5 minutes (it usually doesn’t take that long) 
3.6.2. MED: Talent points to three objects behind the visual screen.
3.7. Repeat test instructions at the discretion of the examiner or upon request of the participant. Do not inform the participant as to which object property they are matching within the trial. Let them know they don’t need to explain their choice. 
3.7.1. MED: Talent talking to the participant.
3.7.2. MED: Show participant holding an object.
3.8. Slide objects to and away from the participant’s hand, if their elbow or shoulder movement prevents them from moving between objects. 
3.8.1. MED: Talent moves an object close to the participant’s hand, and moves another object away.  I needed to place the objects in this participant’s hand.  I would like to opportunity to see the video of this in order to voice it properly.  
3.9. After each trial, have the participant indicate their choice verbally, by pointing to their choice behind the visual screen or by indicating the number of the correct match. 
3.9.1. MED: Participant verbalizes their choice.
3.9.2. MED: Participant points to their choice behind the visual screen. 
3.9.3. MED: Talent shakes their head ‘no’ as participant begins to talk again. 
3.10. Finally, score the test by determining the number of correct matches from a total of 18 trials.
3.10.1. MED (over shoulder): Talent scores the number of correct matches on a score sheet.

4. Results: HASTe scores correlate with the opposite hand, but not age.
4.1. The Hand Active Sensation Test is a measure of haptic touch and is sensitive to haptic impairments in individuals with stroke. Here, the number of correct matches for the paretic hand or the matched control hand showed a positive correlation with the other non-paretic or matched control hands. 
4.1.1. 	LAB MEDIA: Figure 4A: Show the legend. Highlight the y-axis first, then the x-axis. Next, highlight the positive correlation line. Make a box around p<0.001.	
4.2. Furthermore, there was no relationship between age and non-paretic HASTe performance for the control or stroke participants.
4.2.1. LAB MEDIA: Figure 4B: Show legend. Highlight the x-axis when ‘age’ is mentioned in the VO, and then highlight the y-axis. Make a box around p<0.19.	

5. Conclusion (said by authors on camera)
5.1. Alexandra Borstad:  Once mastered, this technique can be done in 15 to 30 minutes if it is performed properly.
5.2. [bookmark: _GoBack]Alexandra Borstad:  While attempting this procedure, it’s important to refrain from providing feedback to the participant until testing is completed.
5.3. Optional Author #2:  Following this procedure, other methods like monofilament testing can be performed in order to answer additional questions like at what threshold does the participant feel touch.
5.4. Optional Author #3:  After watching this video, you should have a good understanding of how to fabricate and administer the HASTe.

(AUTHORS: If there is only one additional author, only one extra statement may be chosen. Two additional authors are needed if both 5.3 and 5.4 are to be narrated.)

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

HASTe.mov


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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